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(54) Disk drive

(57) A disk drive in which a turntable-equipped spin-
dle motor is provided at the front part of a metal plate-
made chassis (3), an optical pick-up is arranged in a
central aperture of the chassis, ends of the both right
and left pairs of guide shafts (7A,7B) or movably sup-
porting the optical pick-up are engaged with the four
supporting members (14-17) on the chassis (3), the tor-
sion coil spring (18) is engaged between the ends of

each of the guide shafts (7A,7B) and the chassis (3), the
front end of a height adjusting screw (10) fixed together
with the thread groove of the chassis (3) against each
of the torsion coil springs (18) is pressed to the ends of
each of the guide shafts (7A,7B) and a part left after cut-
ting during press-molding the chassis (3) is pulled up
and folded appropriately, thereby integrally molding four
supporting members (14-17) on the chassis.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a disk drive for
reproducing, recording or erasing a disk such as DVD,
for example.

2. Description of the Related Art

[0002] A technology of the disk drive according to the
prior art is that described in JP-A-2001-76352. As
shown in FIG. 10 through FIG. 13, a disk drive, wherein
a metal chassis 3 is supported via an elastic body 2 on
a housing 1 so as to be movable vertically, a turntable
4-equipped spindle motor 5 is provided at the front part
of the chassis 3, an optical pick-up 6 is arranged in a
central aperture 3a of the chassis 3, four synthetic resin-
made supporting members 8A through 8D are outsert-
molded on the chassis 3 opposite the ends of the ends
of both right and left guide shafts 7Aand 7B for movably
supporting the optical pick-up 6, both ends of each of
the guide shafts 7A and 7B are engaged with each of
the supporting members, 8A to 8D, a torsion coil spring
9 is engaged between ends of each of the guide shafts
7A and 7B and the chassis 3, the front end of a height
adjusting screw 10 fixed together with the thread groove
3b of the chassis 3 against each of the torsion coil
springs 9 is pressed to the ends of each of the guide
shafts 7A and 7B by which the optical pick-up 6 is fixed
via each of the guide shafts 7A and 7B to the chassis 3
in a way movable in the direction shown by the arrow a
and b, and a feeding motor 12 linked and connected to
the optical pick-up 6 via a driving mechanism 11 con-
sisting of nut part 11a, screw axis 11b and gear 11c is
provided on the side of the chassis 3.
[0003] The procedures will be described as follows:
The chassis 3 is moved upward and kept horizontal, by
which a disk D on a tray (not illustrated) is placed on a
turntable 4, a spindle motor 5 is used to rotate the disk
D at a high speed via the turntable 4, a feedingmotor 12
is used to move an optical pick-up 6 toward the direction
shown by arrow a and b via a driving mechanism 11
along both guide shafts 7A and 7B and the laser beam
is emitted from the optical pick-up 6 to the disk D to read
the information recorded on the disk D.
[0004] At the stage of final adjustment prior to ship-
ment from a factory, each height adjusting screw 10 is
turned to adjust the height (t) of the ends of each of the
guide shafts 7A and 7B by which the optical pick-ups 6
are individually adjusted for gradient angle in the radial
direction R (refer to FIG. 11 and FIG. 12) along the lon-
gitudinal direction of the guide shafts 7A and 7B and in
the tangent direction T (refer to FIG. 13) along the trans-
verse direction of the guide shafts 7A and 7B so that the
laser beam can be emitted from the optical pick-up 6 to

the disk D at a right angle.
[0005] In the above-described conventional construc-
tion where each of supporting members 8A through 8D
is outsert-molded on the chassis 3, the number of parts
increases with an increasing number of these support-
ing members, 8A through 8D, resulting in a higher pro-
duction cost. Further, torsion coil springs 9 must be in-
dividually engaged between ends of guide shafts 7A and
7B and the chassis 3, which requires additional labor
and time to result in a less-efficient assembly work.

SUMMARY OF THE INVENTION

[0006] The present invention has been made, with the
above conventional problems taken into account, and
an object of the invention is to provide a disk drive which
requires a smaller number of parts to realize an efficient
assembly work.
[0007] In order to attain the above object, according
to a first aspect of the invention, there is provided a disk
drive in which a turntable-equipped spindle motor is pro-
vided at the front part of a metal plate-made chassis, an
optical pick-up is arranged in a central aperture of the
chassis, four supporting members are outsert-molded
on the chassis opposite the ends of the both right and
left pairs of guide shafts movably supporting the optical
pick-up, both ends of each guide shaft are engaged with
each supporting member, torsion coil spring is engaged
between the end of each guide shaft and the chassis,
the front end of a height adjusting screw fixed together
with the thread groove of the chassis against each tor-
sion coil spring is pressed to the end of each guide shaft,
by which the optical pick-up is adjusted for gradient an-
gle toward the radial direction and the tangent direction
via each guide shaft, a disk is rotated via the turntable
by the spindle motor, the optical pick-up is moved via
the driving mechanism by a feeding motor mounted on
the chassis along the both guide shafts, the laser beam
is emitted to the disk from the optical pick-up to read the
information recorded on the disk, the disk drive, wherein
in place of four supporting members outsert-molded, a
part left after cutting during press-molding the chassis
is pulled up and folded appropriately, thereby forming
four integrally supporting members on the chassis, each
of the supporting members is provided with a guide shaft
engaging part for allowing the end of each guide shaft
to be engaged and a spring engaging part for allowing
each torsion coil spring to be engaged, each of the en-
gaging parts is provided with a vertical filler erecting
from the chassis and a horizontal filler extending later-
ally from the front end of the vertical filler, a concave
groove is formed at the lower edge of each of the hori-
zontal fillers, a corner extending from the upper edge of
each of the horizontal fillers to the lower edge is cut, for
which an inclined guide edge is formed, the torsion coil
spring is provided with a coil part, a pair of spring legs
extending from both ends of the coil part in an approxi-
mately reverse-V shape in a mutually opposite way at a
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certain facing angle, a pair of contacting parts folded in
an approximately V shape in a mutually opposite way
along the direction intersecting the axial center of the
coil part at an approximately right angle from the front
end of each of the spring legs and running almost in par-
allel, an approximately V-shaped stopper part folded
outwardly in an approximatelyV-shape along the direc-
tion intersecting the axial center of the coil part at an
approximately right angle from the front end of one of
the contacting parts and an approximately L-shaped
stopper part folded in an approximately L-shape along
the direction almost in parallel with the axial center of
the coil part from the front end of the other contacting
part, the coil part is fitted outside the end of each guide
shaft, one of the contacting parts is engaged with an en-
gaging part of the chassis and brought into contact with
the lower edge of the engaging part at a facing angle of
approximately 45°, the other contacting part is moved
along the inclined guide edge from the upper edge of
each horizontal filler to the lower edge, fitted into the
concave groove, and brought into contact with the lower
edge of the concave groove at a facing angle of approx-
imately 45°.
[0008] According to a second aspect of the invention,
there is provided a disk drive in which a turntable-
equipped spindle motor is provided at the front part of a
metal plate-made chassis, an optical pick-up is ar-
ranged in a central aperture of the chassis, ends of both
right and left pairs of guide shafts movably supporting
the optical pick-up are engaged with four supporting
members on the chassis, the front end of a height ad-
justing screw fixed together with the thread groove of
the chassis against the torsion coil spring engaged with
the end of each guide shaft is pressed to the end of each
guide shaft, by which the optical pick-up is adjusted for
gradient angle toward the radial direction and the tan-
gent direction via each guide shaft, a disk is rotated via
the turntable by the spindle motor, the optical pick-up is
moved via the driving mechanism by a feeding motor
mounted on the chassis along the both guide shafts, the
laser beam is emitted to the disk from the optical pick-
up to read the information recorded on the disk, the disk
drive, wherein the four supporting members are integral-
ly molded on the chassis by pulling up and folding ap-
propriately a part left after cutting during press-molding
the chassis.
[0009] According to a third aspect of the invention,
there is provided a disk drive according to the second
aspect of the invention, wherein the torsion coil spring
is provided with a coil part, a pair of spring legs extend-
ing from both ends of the coil part in an approximately
reverse-V shape in a mutually opposite way at a certain
facing angle, and a pair of contacting parts folded in an
approximately V shape in a mutually opposite way along
the direction intersecting the axial center of the coil part
at an approximately right angle from the front end of
each of the spring legs and running almost in parallel,
the coil part is fitted outside the end of each guide shaft,

one of the contacting parts is engaged with an engaging
part of the chassis and brought into contact with the low-
er edge of the engaging part at a facing angle of approx-
imately 45°, the other contacting part is fitted into the
concave groove of each supporting member and
brought into contact with the lower edge of the concave
groove at a facing angle of approximately 45°.
[0010] According to a fourth aspect of the invention,
there is provided a disk drive according to the third as-
pect of the invention, which is provided with an approx-
imately V-shaped stopper part folded outwardly in an ap-
proximately V-shape along the direction intersecting the
axial center of the coil part at an approximately right an-
gle from the front end of one of the contacting parts and
an approximately L-shaped stopper part folded in an ap-
proximately L-shape along the direction almost in par-
allel with the axial center of the coil part from the front
end of the other contacting part.
[0011] According to a fifth aspect of the invention,
there is provided a disk drive according to the third or
the fourth aspect of the invention, wherein each of the
supporting members is provided with a guide shaft en-
gaging part for allowing the end of each guide shaft to
be engaged and a spring engaging part for allowing
each torsion coil spring to be engaged, each of the en-
gaging parts is provided with a vertical filler erecting
from the chassis and a horizontal filler extending later-
ally from the front end of the vertical filler, a corner ex-
tending from the upper edge of each of the horizontal
fillers to the lower edge is cut, by which an inclined guide
edge is formed, the other contacting part of each torsion
coil spring is moved along the inclined guide edge from
the upper edge of each horizontal filler to the lower edge
and fitted into the concave groove.
[0012] According to the first aspect of the invention,
four supporting members for supporting both ends of
each guide shaft are integrallymolded on the chassis,
thereby requiring a smaller number of parts, depending
on the number of supporting members, for production
at a lower cost than a conventional case where each of
the supporting members are outsert-molded.
[0013] Further, the coil part of each torsion coil spring
is fitted outside the end of each guide shaft, and a pair
of contacting parts extending from the coil part are re-
spectively brought into contact with the engaging part of
the chassis and the end of the concave groove of each
supporting member at a facing angle of approximately
45°. Therefore, even where an excessive load is given
to each guide shaft to nearly displace the guide shafts
from the height adjusting screw, a sufficiently large re-
action force against the excessive load is generated at
each contacting part, by which each guide shaft can be
pressed so as not to be displaced from the height ad-
justing screw accidentally.
[0014] In addition, since an approximately V-shaped
stopper part and an approximately L-shaped stopper
part extending from the front end of the contacting part
are used to prevent each of the contacting parts from
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being accidentally dropped off from the engaging part
or the concave groove and both of the stopper parts are
folded in a different direction, it is possible to easily con-
firm the direction of the torsion coil spring only by visually
inspecting the folded direction. For example, the ap-
proximately L-shaped stopper part is caught, thereby al-
lowing the coil part to be fitted normally into the end of
each guide shaft, or the approximately V-shaped stop-
per part is caught, thereby preventing a wrong fitting that
the coil part is fitted reversely into the end of each guide
shaft, so that the torsion coil spring can be assembled
efficiently.
[0015] Furthermore, since a corner extending from
the upper edge of the horizontal filler of each spring en-
gaging part to the lower edge is cut so as to form an
inclined guide edge, it is possible to move the other con-
tacting part of each torsion coil spring along the inclined
guide edge from the upper edge of the horizontal filler
to the lower edge and easily fit it into the concave
groove.
[0016] According to the second aspect of the inven-
tion, four supporting members for supporting both ends
of each guide shaft are integrallymoldedon the chassis,
thereby requiring a smaller number of parts, depending
on the number of supporting members, for production
at a lower cost than a conventional case where each of
the supporting members are outsert-molded.
[0017] According to the third aspect of the invention,
the coil part of each torsion coil spring is fitted outside
the end of each guide shaft, and a pair of contacting
parts extending from the coil part are respectively
brought into contact with the engaging part of the chas-
sis and the lower edge of the concave groove of each
supporting member at a facing angle of approximately
45°. Therefore, even where an excessive load is given
to each guide shaft to nearly displace the guide shaft
from the height adjusting screw, a sufficiently large re-
action force against the excessive load is generated at
each contacting part, by which each guide shaft can be
pressed so as not to be displaced from the height ad-
justing screw accidentally.
[0018] According to the fourth aspect of the invention,
since an approximately V-shaped stopper part and an
approximately L-shaped stopper part extending from
the front end of each contacting part can prevent each
of the contacting parts from being accidentally dropped
off from the engaging part or the concave groove and
both of the stopper parts are folded in a different direc-
tion, it is possible to easily confirm the direction of the
torsion coil spring only by visually inspecting the folded
direction. For example, the approximately L-shaped
stopper part is caught, thereby allowing the coil part to
be fitted normally into the end of each guide shaft, or the
approximately V-shaped stopper part is caught, thereby
preventing a wrong fitting that the coil part is fitted re-
versely into the end of each guide shaft, so that the tor-
sion coil spring can be assembled efficiently.
[0019] According to the fifth aspect of the invention,

since a corner extending from the upper edge of the hor-
izontal filler of each spring engaging part to the lower
edge is cut, by which an inclined guide edge is formed,
it is possible to move the other contacting part of each
torsion'coil spring along the inclined guide edge from the
upper edge of the horizontal filler to the lower edge and
easily fit it into the concave groove.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] These and other objects and advantages of
this invention will become more fully apparent from the
following detailed description taken with the accompa-
nying drawings in which:

FIG. 1 is a schematic plan view of the disk drive of
an embodiment of the present invention;
FIG. 2 is a section view from arrow direction (A - A)
in FIG. 1;
FIG. 3 is a section view from arrow direction (B - B)
in FIG. 1;
FIG. 4 is a section view from arrow direction (C - C)
in FIG. 1;
FIG. 5 is an exploded perspective view of the above
disk drive;
FIG. 6 is a development view of the chassis;
FIG. 7A is a side view of the torsion coil spring and
FIG. 7B is a plan view of the torsion coil spring;
FIG. 8A is a side view of a comparative example of
the torsion coil spring and FIG. 8B is a plan view of
the comparative example;
FIG. 9 is a side view of the major part;
FIG. 10 is a schematic plan view illustrating the con-
ventional example;
FIG. 11 is a section view from the arrow direction of
(E - E) in FIG. 10;
FIG. 12 is a section view from the arrow direction of
(F - F) in FIG. 10; and
FIG. 13 is a section view from the arrow direction of
(G - G) in FIG. 10.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0021] FIG. 1 through FIG. 5 show a disk drive of an
embodiment of the present invention, and a first sup-
porting member through a fourth supporting member
(14 through 17) are integrally molded on the chassis 3,
four torsion coil springs 18 are engaged with the ends
of each of the guide shafts 7A and 7B and the front ends
of the four height adjusting screws 10 are pressed to the
lower surface of both ends of each of the guide shafts
7A and 7B and a feeding motor 12 is linked and con-
nected to an optical pick-up 6 via a driving mechanism
19 consisting of rack 19a, pinion 19b and gear 19c. The
construction other than the above is similar to that de-
scribed in FIG. 10 through FIG. 13, and the same sym-
bols are given to the same parts to omit description
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thereof.
[0022] As shown in the development view of FIG. 6,
the chassis 3 is made by forming a metal plate into a
predetermined shape, the peripheral edge is folded to
provide a reinforced frame 3c, a part left after cutting
during press-molding the chassis 3 is pulled up and fold-
ed appropriately, thereby integrally molding the first sup-
porting member through the fourth supporting member
(14 through 17) on the chassis 3.
[0023] As shown in FIG. 2, FIG. 5 and FIG. 6, the first
supporting member 14 is provided with a vertical filler
14a erecting from the chassis 3 and a pair of horizontal
fillers, 14b and 14c, extending toward both sides from
the front end of the vertical filler 14a, a guide shaft en-
gaging part 14A is formed by the vertical filler 14a and
the horizontal filler 14b for allowing one end of one of
the guide shafts 7A to be engaged, a spring engaging
part 14B is formed by the vertical filler 14a and the hor-
izontal filler 14c for allowing the torsion coil spring 18 to
be engaged, and a concave groove 21 is formed on the
lower edge of the horizontal filler 14c.
[0024] As shown in FIG. 2, and FIG. 4 through FIG.
6, the second supporting member 15 is provided with a
vertical filler 15a erecting from the chassis 3 and a pair
of horizontal fillers, 15b and 15c, extending toward both
sides from the front end of the vertical filler 15a, a guide
shaft engaging part 15A is formed by the vertical filler
15a and the horizontal filler 15b for allowing the other
end of one of the guide shafts 7A, an engaging part 15B
is formed by the vertical filler 15a and the horizontal filler
15c for allowing the torsion coil spring 18 to be engaged,
and a concave groove 21 is formed on the lower edge
of the horizontal filler 15C.
[0025] As shown in FIG. 3, FIG. 5 and FIG. 6, the third
supporting member 16 is provided with a vertical filler
16a erecting from the chassis 3 and a horizontal filler
16b extending laterally from the front end of the vertical
filler 16a, a guide shaft engaging part 16A is formed for
allowing one end of the other guide shaft 7B to be en-
gaged by a rectangular engaging aperture 22 penetrat-
ed and installed on the vertical filler 16a, a spring en-
gaging part 16B is formed for allowing the torsion coil
spring 18 to be engaged by the vertical filler 16a and the
horizontal filler 16b, and a concave groove 21 is formed
on the lower edge of the horizontal filler 16b.
[0026] As shown in FIG. 3 through FIG. 6, the fourth
supporting member 17 is provided with a pair of vertical
fillers, 17a and 17b, erecting from the chassis 3, a guide
shaft engaging part 17A is formed for allowing the other
end of the other guide shaft 7B to be engaged by a con-
cave part 23 recessed on the upper edge of the vertical
filler 17a, a spring engaging part 17B is formed for al-
lowing the torsion coil spring 18 to be engaged by the
vertical filler 17b and horizontal filler 17c extending lat-
erally from the front end of the vertical filler 17b, and a
concave groove 21 is formed on the lower edge of the
horizontal filler 17c. Further, 24 denotes a guide shaft
stopper cut out from the chassis 3, and 25 denotes an

engaging part for the torsion coil spring formed on the
chassis 3.
[0027] According to the above-described construc-
tion, since the four supporting members (14 through 17)
for supporting both ends of the guide shaft, 7A and 7B,
are integrally molded on the chassis 3, it is possible to
reduce the number of parts, depending on the number
of the supporting members (14 through 17), for produc-
tion at a lower cost than a conventional case where
these supporting members (14 through 17) are outsert-
molded.
[0028] As shown in FIGS. 7A and 7B, the torsion coil
spring 18 is provided with a coil part 18a, a pair of spring
legs 18b extending from both ends of the coil part 18a
in an approximately reverse-V shape in a mutually op-
posite way at a certain facing angle α, a pair of contact-
ing parts, 18c and 18d, folded in an approximately V
shape in a mutually opposite way along a virtual line S1
intersecting the axial center O of the coil part 18a at an
approximately right angle from the front end of each of
the spring legs 18b and running almost in parallel (refer
to the virtual lines S2 and S3), an approximately V-
shaped stopper part 18e folded outwardly in an approx-
imately V-shape along the virtual line S1 intersecting the
axial center O of the coil part 18a at an approximately
right angle from the front end of the contacting part 18c
and an approximately L-shaped stopper part 18f folded
in an approximately L-shape along the virtual line S4 al-
most in parallel with the axial center O of the coil part
18a from the front end of the contacting part 18d, the
coil part 18a is fitted outside the ends of each of the
guide shafts 7A and 7B while the contacting part 18c is
engaged with an engaging part 25 of the chassis 3 and
brought into contact with the lower edge of the engaging
part 25 at a facing angle β of approximately 45°, the con-
tacting part 18d is fitted into a concave groove 21 of hor-
izontal fillers 14c (15c, 16b and 17c) of each of the spring
engaging parts, 14B through 17B, and brought into con-
tact with the edge of the concave groove 21 at a facing
angle β of approximately 45°, by which both ends of the
guide shafts 7A and 7B are respectively pressed to the
front ends of the four height adjusting screws 10.
[0029] In this instance, as shown in a comparative ex-
ample of FIGS. 8A and 8B, where the coil part 18a of
each torsion coil spring 18 is fitted outside the ends of
each of the guide shafts 7A and 7B and each of the
spring legs 18b is also engaged with the engaging part
25 of the chassis 3 and the concave groove 21 of the
spring engaging parts, 14B through 17B, a small facing
angle θ is formed between the spring leg 18b and the
lower edge of the engaging part 25 and between the
spring leg 18b and the concave groove 21, thereby giv-
ing an excessive load, Ka or Kb, to each of the guide
shafts 7A and 7B. When the guide shafts 7A and 7B are
nearly displaced from the height adjusting screw 10, bal-
ance between the vertical component force Ma and the
horizontal component force Mb of the reaction force M
against the excessive load, Ka or Kb is inferior, and the
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guide shafts 7A and 7B may be displaced from the
height adjusting screw 10 accidentally.
[0030] In order to cope with the above problem, ac-
cording to the present invention, as shown in FIGS. 7A
and 7B, the coil part 18a of each torsion coil spring 18
is fitted outside the ends of each of the guide shafts 7A
and 7B and a pair of contacting parts, 18c and 18d, ex-
tending from the coil part 18a are respectively brought
into contact with engaging part 25 of the chassis 3 and
the lower edge of the concave groove 21 of each of the
supporting members, 14 through 17, at a facing angle
β of approximately 45°. Even when an excessive load,
Ka or Kb, is given to each of the guide shafts 7A and 7B
to nearly displace these shafts 7A and 7B from the
height adjusting screw 10, a sufficiently large reaction
force M is generated against the excessive load, Ka or
Kb, at each of the contacting parts, 18c and 18d, and
the vertical component force Ma and the horizontal com-
ponent force Mb of the reaction force M is favorably bal-
anced to press the guide shafts 7A and 7B so as not to
be displaced from the height adjusting screw 10 acci-
dentally.
[0031] In addition, since an approximately V-shaped
stopper part 18e and an approximately L-shaped stop-
per part 18f extending from the front end of the contact-
ing parts, 18c and 18d, can prevent each of the contact-
ing parts, 18c and 18d, from being accidentally dropped
off from the engagingpart 25 or the concave groove 21
and both of the stopper parts, 18e and 18f, are folded
in a different direction, it is possible to easily confirm the
direction of the torsion coil spring 18 only by visually in-
specting the folded direction. For example, the approx-
imately L-shaped stopper part 18f is caught, thereby al-
lowing the coil part 18a to be fitted normally into the ends
of each of the guide shafts 7Aand 7Bor the approximate-
ly V-shaped stopper part 18e is caught, thereby prevent-
ing a wrong fitting that the coil part 18a is fitted reversely
into the ends of each of the guide shafts 7A and 7B so
that the torsion coil spring 18 can be assembled effi-
ciently.
[0032] As shown in FIG. 9, since a corner extending
from the upper edge of the horizontal fillers, 14c, 15c,
16b and 17c, of the spring engaging parts, 14B through
17B, to the lower edge is cut so as to form an inclined
guide edge 26, it is possible to smoothly move the other
contacting part 18d of each torsion coil spring 18 along
the inclined guide edge 26 from the upper edge of the
horizontal fillers, 14c, 15c, 16b and 17c to the lower
edge and easily fit it into the concave groove 21.

Claims

1. A disk drive comprising:

a turntable-equipped spindle motor that is pro-
vided at a front part of a metal plate-made chas-
sis;

an optical pick-up that is arranged in a central
aperture of the chassis;
four integrally supporting members that are
formed on the chassis opposite the ends of the
both right and left pairs of guide shafts movably
supporting the optical pick-up, and are en-
gaged with both ends of each guide shaft;
torsion coil springs that are engaged between
the end of each guide shaft and the chassis;
a height adjusting screw fixed together with the
thread groove of the chassis against each tor-
sion coil spring;
a feeding motor mounted on the chassis;
a guide shaft engaging part for allowing the end
of each guide shaft to be engaged;
a spring engaging part for allowing each torsion
coil spring to be engaged;
a vertical filler that is erected from the chassis;
a horizontal filler that is extended laterally from
the front end of the vertical filler;
a concave groove that is formed at the lower
edge of each of the horizontal fillers;
an inclined guide edge;
a coil part;
a pair of spring legs extending from both ends
of the coil part in an approximately reverse-V
shape in a mutually opposite way at a certain
facing angle;
a pair of contacting parts folded in an approxi-
mately V shape in amutuallyopposite way along
the direction intersecting the axial center of the
coil part at an approximately right angle from
the front end of each of the spring legs and run-
ning almost in parallel,
an approximately V-shaped stopper part folded
outwardly in an approximately V-shape along
the direction intersecting the axial center of the
coil part at an approximately right angle from
the front end of one of the contacting parts; and
an approximately L-shaped stopper part folded
in an approximately L-shape along the direction
almost in parallel with the axial center of the coil
part from the front end of the other contacting
part, wherein:

the front end of the height adjusting screw
is pressed to the end of each guide shaft,
by which the optical pick-up is adjusted for
gradient angle toward the radial direction
and the tangent direction via each guide
shaft;
a disk is rotated via the turntable by the
spindle motor;
the optical pick-up is moved via a driving
mechanism by the feeding motor along the
both guide shafts;
the laser beam is emitted to the disk from
the optical pick-up to read the information
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recorded on the disk;
a part left after cutting during press-mold-
ing the chassis is pulled up and folded ap-
propriately, thereby forming the four inte-
grally supporting members on the chassis;
each of the supporting members is provid-
ed with the guide shaft engaging part and
the spring engaging part;
each of the engaging parts is provided with
the vertical filler and the horizontal filler;
a corner extending from the upper edge of
each of the horizontal fillers to the lower
edge is cut, for which the inclined guide
edge is formed;
the torsion coil spring is provided with the
coil part, the pair of spring legs, the pair of
contacting parts, the approximately V-
shaped stopper part and the approximately
L-shaped stopper part;
the coil part is fitted outside the end of each
guide shaft;
one of the contacting parts is engaged with
an engaging part of the chassis and
brought into contact with the lower edge of
the engaging part at a facing angle of ap-
proximately 45°; and
the other contacting part is moved along
the inclined guide edge from the upper
edge of each horizontal filler to the lower
edge, fitted into the concave groove, and
brought into contact with the lower edge of
the concave groove at a facing angle of ap-
proximately 45°.

2. A disk drive comprising:

a turntable-equipped spindle motor that is pro-
vided at a front part of a metal plate-made chas-
sis;
an optical pick-up that is arranged in a central
aperture of the chassis;
four supporting members that are engaged with
ends of both right and left pairs of guide shafts
movably supporting the optical pick-up;
a height adjusting screw;
a thread groove;
a torsion coil spring; and
a feeding motor that is mounted on the chassis,
wherein:

the front end of the height adjusting screw
fixed together with the thread groove of the
chassis against the torsion coil spring en-
gaged with the end of each guide shaft is
pressed to the end of each guide shaft, by
which the optical pick-up is adjusted for
gradient angle toward the radial direction
and the tangent direction via each guide

shaft;
a disk is rotated via the turntable by the
spindle motor;
the optical pick-up is moved via the driving
mechanism by the feeding motor along the
both guide shafts;
the laserbeamis emitted to the disk from
the optical pick-up to read the information
recorded on the disk, the disk drive; and
the four supporting members are integrally
formed on the chassis by pulling up and
folding appropriately a part left after cutting
during press-molding the chassis.

3. A disk drive according to Claim 2, further compris-
ing:

a coil part;
a pair of spring legs extending from both ends
of the coil part in an approximately reverse-V
shape in a mutually opposite way at a certain
facing angle; and
a pair of contacting parts folded in an approxi-
mately V shape in a mutually opposite way
along the direction intersecting the axial center
of the coil part at an approximately right angle
from the front end of each of the spring legs and
running almost in parallel; wherein,
the torsion coil spring is provided with the coil
part, the pair of spring legs and the pair of con-
tacting parts;
the coil part is fitted outside the end of each
guide shaft;
one of the contacting parts is engaged with an
engaging part of the chassis and brought into
contact with the lower edge of the engaging part
at a facing angle of approximately 45°; and
the other contacting part is fitted into a concave
groove of each supporting member and
brought into contact with the lower edge of the
concave groove at a facing angle of approxi-
mately 45°.

4. A disk drive according to Claim 3, further compris-
ing:

an approximately V-shaped stopper part folded
outwardly in an approximately V-shape along
the direction intersecting the axial center of the
coil part at an approximately right angle from
the front end of one of the contacting parts; and
an approximately L-shaped stopper part folded
in an approximately L-shape along the direction
almost in parallel with the axial center of the coil
part from the front end of the other contacting
part.

5. A disk drive according to Claim 3, further compris-
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ing:

a guide shaft engaging part for allowing the end
of each guide shaft to be engaged;
a spring engaging part for allowing each torsion
coil spring to be engaged;
a vertical filler that is erected from the chassis;
a horizontal filler that is extended laterally from
the front end of the vertical filler; and
an inclined guide edge, wherein
each of the supporting members is provided
with the guide shaft engaging part and the
spring engaging part;
each of the engaging parts is provided with the
vertical filler and the horizontal filler;
a corner extending from the upper edge of each
horizontal filler to the lower edge is cut, by
which the inclined guide edge is formed; and
the other contacting part of each torsion coil
spring is moved along the inclined guide edge
from the upper edge of each horizontal filler to
the lower edge and fitted into the concave
groove.
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